Introduction

U
rban renewal policies are implemented by cities to improve physical, social and economic gain within a specified area. 1 Projects to achieve this could include architectural upgrading, remodeling landscapes and rehabilitating houses. Such projects could result in safer streets, better mobility, improved aesthetics and stronger social cohesion 2 all of which are linked to positive health outcomes. 3 However, urban renewal programs can also have negative effects on social and physical environments by contributing to unsustainable increases in property values and lifestyle costs, leading to social exclusion, gentrification and displacement of long-term residents of lower socio-economic (SES) levels.
4,5
Gentrification, is generally describes as the transition from a working-class area to a middle/upper-class neighborhood.
5,6
Different cities and welfare contexts have experienced variations of gentrification, including public and private partnerships that tend to ignore social diversity and focus on harboring middle to upper-class residents. 5 We recognize these discrepancies in definition and for the purpose of this paper, we refer to gentrification as one caused by public policy associated with major urban redevelopment schemes 6 that trigger the low to middle and/or upper-class transformation of residents.
Our research uses existing evidence linking urban renewal-led gentrification and health outcomes. In addition, we focus on urban renewal projects that are aimed at improving the overall neighborhood and not just housing since these programs have a series of different mechanisms linking them to gentrification including forced displacement. Displacement is the core component of gentrification and occurs when residents move due to conditions affecting their dwelling or neighborhood beyond their control, including increased living conditions and cultural (e.g. artistic influx) or social (e.g. age, race, class) transformation. 7 Here, we focus on involuntary displacement and forced relocation as an effect of urban renewal programs.
When it comes to health, the existing research has focused largely on the remaining residents post-urban renewal interventions and not those who left. 2 This limitation has been attributed to difficulties in measuring displacement due to barriers in data collection that fail to follow those who leave.
2,5,7 Researchers also recognize that increased average health status of neighborhoods could be due to the migration of higher income individuals and the relocation of lowincome residents who tend to have worst health conditions. 5,7 In addition to low-income populations, research has also identified other groups that are vulnerable including seniors, households led by single-mothers and populations of color as being more likely to experience gentrification. 5 Nonetheless, organizations like the Center for Disease Control and Prevention have listed some of the health effects of gentrification including mental health and high stress levels and increased risk of injuries due to changes in physical and social environments like violence and crime. 8 Furthermore, populations that are vulnerable are more likely to have shorter life expectancies, higher infant mortality, and increased cancer, asthma, diabetes and cardiovascular disease rates. 8 However, more evidence on the complexity associated with the relation linking urban renewal, gentrification and health outcomes is needed to influence future policies and reduce the negative effects of renewal interventions.
To contribute to this literature, the purpose of this paper is to use a realist synthesis to better understand why, for whom and how urban renewal programs lead to gentrification and negative health outcomes.
Methods
In accordance with Pawson's and RAMESES's stages of realist synthesis, 9,10 here, we describe the realist method by first identifying the review questions, followed by searching primary studies. We then extracted, analyzed and synthesized relevant data to develop further our theories presented in the results section, and followed by a discussion on the findings.
Description of realist review
Realist review, also known as realist synthesis, is a theory-driven approach aimed to synthesize evidence from existing research while accounting for the variability and complexity of the literature. The process aims to provide a causal explanation of why, how and for whom a program works while considering the context in which it was implemented.
9,10 Realist reviews identify mechanisms that describe the pathway between the intervention and a specific outcome. In addition, the realist method recognizes that within a complex intervention, there can be many different factors that may influence the mechanisms found including biological or ecological explanations for the various components of the intervention. However, for the purposes of this study, we focus on the social mechanisms, which address political and economic factors that influence social inequalities and may be a precondition for specific human behaviors.
11
The realist review process is iterative and consists of four main steps, as described in table 1, and differs from traditional reviews that often use a linear method with strict guidelines. Here, we describe the first three steps (identifying the scope of the review, searching and appraising the evidence and extracting and synthesizing of the results). The final step, concluding and making recommendations, is included in the Results section.
Step 1. Scope of the review
The research team consisted of an epidemiologist, two architects and a medical doctor all focusing on urban renewal and health. From input and evidence gathered in the SOPHIE (Evaluating the impact of structural policies on health inequalities) project, the researchers identified the issue of gentrification as a potential negative effect of urban renewal.
2,3 Therefore, the research question was developed to reflect on previous findings and to advance an initial program theory. The question was developed and refined through an initial scope of the literature. The review was intended to explore the relation between urban renewal, gentrification and health by posing two questions were defined as whether, how and why: (1) urban renewal results in gentrification; and (2) gentrification affects health.
Step 2. Searching and praising the evidence To answer the initial research questions, a systematic search for primary empirical studies was completed. The following databases were included in the search: Scopus, Web of Science, Google Scholar and ProQuest. Search terms included a variation of the terms for urban renewal/intervention (program related), gentrification/ displacement (outcome), inequalities (populations that are vulnerable) and health outcomes: 'urban reÃ', 'area based', 'gentrifÃ', 'displaceÃ', 'relocatÃ', 'expÃ(ulsion)', 'removÃ', 'replaceÃ', 'allocatÃ', 'healthÃ' and 'inequÃ'.
Inclusion and exclusion criteria
Results from the search were assessed through team discussions. The following table provides a detailed list of the inclusion and exclusion criteria. There were no restrictions on publication date. As mentioned, the research did not focus on voluntary displacement components within a program and did not look at housing renewal only programs.
To enhance the search, the research team also used a snowball technique. This consisted of the identification of further articles of interest throughout the data extraction process that had not been originally included in the systematic search. The search was completed once studies no longer provided new results. Figure 1 describes the main steps of the review that can be grouped. Papers were included for data extraction, if they were relevant to one or both research questions. Two stages were completed when reviewing the papers. First, research team members screened independently the title and abstract based on the inclusion criteria. Second, the results of the initial data extraction were shared and discussed by the research team. Any discrepancies were resolved through team discussions. For those identified as potential studies, full text was obtained and reviewed in the second stage. In addition, any articles that were unclear after a second opinion in the first stage were also included for full text reviews.
Step 3. Extracting, analyzing and synthesizing relevant data
The research team reviewed each full text and extracted patterns in the Context-Mechanism-Outcome (CMO) configurations, known as demi-regularities (DM).
10 These CMOs provide causation explanations where the outcome (O) being studied resulted from a mechanism (M) that was influenced by a specific context (C).
14 In addition to this, any mentions of vulnerability factors including income, education, ethnicity and gender were also recorded.
Compared to other traditional research methods, realist synthesis focuses on the relative contributions including the description linking the mechanisms to the outcomes.
9 Therefore, studies with 'strong' evidence including data that supported such descriptions and thoroughly explained the link and potential contextual influences were weighted more heavily throughout the synthesis process. To address potential biases, studies were also evaluated on methodological soundness (e.g. study design, data collection and analysis). Studies with 'weak' evidence when presenting mechanisms, including author's opinions or limited evidence from other empirical studies were not included in the synthesis.
The database was then organized within the framework areas for each reviewer to elaborate, discuss and produce a refined set of DMs. We present our findings for the two research questions, by providing a description of each CMO configuration using the evidence found in the review.
Results
A total of 742 articles mostly from the UK, Australia and the US, were identified. After eliminating duplications and screening the articles based on exclusion criteria, 36 articles were identified. Through further examination including the quality of the evidence, 7 were discarded based on having weak evidence using criteria described above. The remaining 29 studies provided strong evidence and were included in this synthesis.
4,5,7,12-37 The lower percentage of inclusion is not uncommon for such studies given the specific question we were seeking to answer. Furthermore, no previous realist review or systematic review has been attempted in this field to provide some guidance.
Supplementary data S1 provides a table describing the 29 studies including information on study setting and design, along with the type of intervention and the inequality dimension (e.g. race, ethnicity, low SES) discussed. A total of 21 studies provided empirical evidence based on either quantitative analysis, qualitative analysis or both 4, 5, 7, 12, [14] [15] [16] [19] [20] [21] [22] [24] [25] [26] [27] [28] 31, 32, 34, 35, 37 while the remaining 8 provided evidence based on historical and political accounts from extensive literature reviews. 13, 17, 18, 23, 29, 30, 33, 36 This resulted in the development of five candidate theories, described below, for further development using the synthesis.
Question 1: urban renewal and gentrification
Dm-1
When no community input is included in the planning and implementation of urban renewal programs, transformations in the cultural and social environment in a renewal site can occur with new resources jeopardizing affordability and place-based independence of current residents.
Supporting evidence
Evidence supports that urban renewal programs, especially those implemented within inner city neighborhoods, are often aimed to attract younger professionals and students to the area, while promoting cultural tourism through new businesses in the area. 4, 12, 17, 28, 31, 34 These changes in socio-demographic characteristics along with demands for higher standards of amenities, jeopardize neighborhood affordability and make it more difficult for long-term residents who are low-income to stay.
4,12,31
Furthermore, evidence shows that existing social and health resources can change, while government support for populations that are low-income can lessen or disappear altogether. 4, 14, 18, 27 With long-standing neighbors moving, most of the evidence, especially from the U.S., suggests weakened social and community 
Dm-2
When there is no price protection on existing housing values, renewal programs can lead to increased land value resulting in increased rent and tax that may be detrimental on families that are low-income.
Supporting evidence
Much of the research points to urban renewal programs leading to land value increase resulting in higher rent, more property tax and thus, market-led gentrification of populations that are vulnerable. 4,5,20,26,32 Furthermore, some researchers hint at social and spatial polarization occurring when micro-pockets of wealth around renewal areas appear and influence living costs even further.
5,32 Landlords will want to increase their profits by raising rent costs that may not be affordable for families that are lowincome resulting in the need to seek new housing options. 18, 20, 26, 28 Furthermore, there is evidence that realtors contribute to the gentrification process through discriminatory practices that promote sales in gentrifying areas to high-income buyers, while low-income clients are presented with options in neglected or less affluent areas. 18 
Dm-3
When renewal programs are implemented with existing residents in mind, living standards can improve with increased investment into health and social resources mitigating gentrification outcomes.
Supporting evidence
Urban renewal programs can improve the living conditions of residents by partnering with other resources that can help improve public funds for schools and other social and health resources in the intervened areas.
7,17,25 Furthermore, economic advancements can create more employment opportunities for residents.
7, 25 Other improvements such as increased lighting and removal of physical barriers can promote safety and security. These improvements among others can increase place-based interaction and harbor stronger relations amongst residents while mitigating the effects of gentrification through inclusion.
8
Question 2: gentrification and health outcomes
Dm-4
Gentrification can result in a disruption in daily living and social patterns causing major readjustments, high psychosocial stress and negative health outcomes.
Supporting evidence
There is a significant amount of research linking gentrification to psychosocial stress due to severed social networks, 7,24,27 instability and loss of attachment to a place, 15, 17, 24, 33, 36 the lost sense of security from having a home 5, 30 and helplessness from being forced out by landlords seeking to capitalize on renewed areas. 5 There is also evidence linking separation from familiar surroundings, feelings of abandonment and hardships in establishing new networks, to higher plasma cortisol linked to stress, increased hospitalization and overall decreased wellbeing, especially amongst seniors. 15, 23 Furthermore, gentrification can reduce housing options resulting in resettlement in areas with limited resources and opportunities. 22, 27 This spatial inequity has been linked to negative health outcomes associated with poor access to adequate health care and food insecurity. 22 This is especially true when households are forced to relocate without any assistance.
22,27
Dm-5
Those who have been gentrified may feel stigmatized and discriminated against, resulting in negative mental health effects.
Supporting evidence
When property owners want to benefit from increasing interest on renewed areas, there is evidence that existing tenants may be 'encouraged' to move through various incentives, or in some cases forced to move through harassment, violence and intimidation. 4, 13, 18 This is especially true in senior populations with some protective tenancy in countries like the UK, where the level of harassment could be more severe to drive them away. 4 In addition, those who have been gentrified may feel stigmatized or discriminated against when looking for new houses to settle especially when new landlords seek more information from past landlords. 21, 22 This sense of discrimination can lead to negative health outcomes especially mental health issues like depression and anxiety. 21 
Discussion
This realist review produced evidence for various pathways linking urban renewal to gentrification and health. Our findings indicate that urban renewal can drive gentrification due to increasing land values and lifestyle costs, resulting in the displacement of long-term residents unable to cope with these changes. 20, [29] [30] [31] We also found that gentrification affects health due to the disruptive impacts of resettlement on social networks and daily activities. 4, 5 There is evidence of occurrences of stigmatization and discrimination experienced by residents both pre-and post-displacement. 26, 27 We discuss these findings and their implication in greater detail below.
How and why do urban renewal interventions result in gentrification? Several studies in different contexts including the UK, US, Australia and Europe, provided support to the thesis that changing urban policies from social welfare to market-led outcomes in larger cities led to an increase return on profitable land. 16, 26, 37 These changes then manifest in rent and lifestyle increases resulting in certain populations, largely low-income, racial and ethnic minorities and/or seniors, being displaced more disproportionately compared to other populations. 4, 5, 20, 26 In addition, there was substantial support for having existing residents participate in the planning process of urban renewal programs to mitigate the effects of gentrification and improve living standards for all. 7, 17, 25 However, none of the existing studies provide an evaluation of such 'equitable revitalization' programs that encourage and teach how to engage in this participative process. 38 Findings from such evaluations could have great implications on urban renewal policies and program planning in order to reduce gentrification outcomes.
What are the potential health impacts of gentrification? Our findings indicate various pathways linking gentrification and health. The first considers the short-and long-term disruptive impacts of displacement and resettlement on health, although none of the articles in our synthesis were able to capture this due to their focus on either short or long-term effects. The short-term health impacts are associated largely to stress from disruptions to daily activities and social networks. 4, 17, 23, 27 The long-term negative health effects are associated with limited housing choices often located in underserved neighborhoods with higher crime rates, less access to healthy foods and minimal education and employment opportunities.
7,17 Future studies should consider both short-and long-term outcomes when studying health effects of displacement on residents. Another pathway, although less studied, is the relation between gentrification and health caused by discrimination and stigmatization experienced by residents both pre-and post-displacement. 18, 27 Prior to displacement, these negative outcomes are caused by pressures placed by landlords looking to benefit from increased rental values. 18 Post-displacement, studies have reported perceived stigmatization by displaced residents when searching for new neighborhoods and homes to live in. 18, 27 Although more research is needed to broaden these findings, this process indicates the complexities associated when studying health impacts of gentrification, including the cumulative effects of each of these pathways on the health of displaced residents.
These studies also provide evidence of gentrification disproportionately affecting low-income, populations of color and/or senior residents. 12, 14, 17, 24, 33 For example, senior populations in cities like London, Toronto, Chicago and Orebro, were perceived as easier targets for landlords looking to profit from urban renewal efforts, and in turn had greater difficulties in resettling and experienced more isolation resulting in poorer health including depression and anxiety. 4, 17, 21, 31 However, more studies are needed to capture displaced populations post-urban renewal in order to better understand the health impacts of gentrification. 7, 23 There are some limitations in the study including the heavy reliance on a limited amount of studies that provide evidence to our questions. Few of the studies were designed to test and examine these questions thoroughly. Furthermore, the large variation in urban settings, make it difficult to conclude on the historical, economic and political contexts that often drive urban renewal policies and thus the findings. Still, the evidence that we present contributed strong support for the DM we present.
Our study identified potential pathways linking urban renewal, gentrification and health and contributes to the limited evidence using an innovative method more adequate for the state of the current literature in this area. Future studies can build on this relation by providing more evidence on how, why and under what circumstances urban renewal interventions result in gentrification causing negative health. This understanding can contribute to the development of future policies and programs that reduce health inequities by preventing the gentrification effects of urban renewal programs.
Supplementary data
Supplementary data are available at EURPUB online. 
Introduction
B
oth in the European Union and the USA around half a million persons are homeless on any given day.
1-2 Homeless people have higher rates of premature mortality than the rest of the population, which is most evident among younger people. [2] [3] [4] [5] [6] This result in a largely reduced life expectancy, e.g homeless persons losing 14-16 life years in the Netherlands 7 and losing 17-22 life years in Denmark. 8 The contribution of specific causes-of-death to this excess mortality has not been studied extensively yet due to difficulties to reach out this vulnerable population. A limited number of studies in a few countries have shown an increased proportion of deaths resulting from substance misuse, 9 accidents, suicide and homicide 1,2,10,11 and mental disorders, infectious diseases and ischaemic heart disease. 1 According to several review studies social policy interventions may improve the health status of the homeless. 1, [12] [13] [14] Many different types of interventions, including case management, are effective in the reduction of substance misuse. 12, 13 For homeless people with substance abuse provision of housing is associated with decreased substance use, and health promotion programs can decrease risk behaviours among homeless populations. 14 Programmes focused on high risk groups, such as individuals leaving prisons and psychiatric hospitals and the introduction of national and state wide plans that target homeless people are likely to improve the mental health status of the homeless 1 In the Netherlands, in 2006 social policy measures were introduced in the four largest cities aimed at housing and access to community services and medical care of the homeless. The Dutch Government, together with the four major Dutch cities (Amsterdam, Rotterdam, The Hague and Utrecht) started an
